Abstract
Background
Disability in older people is associated with health problems, increased health costs and low quality of life. There are no updated data in Spain with a representative sample about disability.
Methods
Cross-sectional study with 25,465 non-institutionalized older people who participated in the European Health Survey in 2009 and 2014 and the National Health Survey in 2011/12 and 2017 in Spain. The prevalence rates of disability were evaluated using the Katz Scale and Lawton and Brody Scale. Logistic regression was used to determine if there was an association between basic and instrumental activities of daily living and sociodemographic characteristics.
Results
More individuals had disability for instrumental activities of daily living (31.9%) than disability for basic activities of daily living (11.1%). The most predominant disability for instrumental activities of daily living was performing severe housework (34%). The prevalence of disabilities decreased from 2009 to 2017. In general, disability was associated with female gender, advanced age, lower education, restricted daily activity, being bedridden and higher pain levels.
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Introduction
The world's population is an increasingly aging population [1] . Spain, in particular, is aging at one of the highest rates in Europe and the world. It is estimated that by 2050, the population over 60 years old will reach 41.4% of the total population in Spain [2] . Along with increasing age in recent decades, there have been increased numbers of individuals who have chronic disorders, disabilities and functional limitations [3] . Characteristics of aging can also lead to vulnerability, disability and increased frailty [4] . Older people also may have decreased functional capacity due to alterations in physiology during their lifespan; as a result, they demonstrate disabilities in the Basic Activities of Daily Living (ADL) and Instrumental Activities of Daily Living (IADL) [5] . The ADL are fundamental activities for independent life at home, which include bathing, feeding oneself, etc. The IADL are more complex activities that require a higher level of autonomy and cognitive function and are necessary for independent life in the community [6, 7] .
Functional capacity can be defined as the potential of elderly people to decide and act independently in their daily living [8] ; disability can be defined as the difficulty or need for help to perform daily activities [8] .
Disability in the elderly is particularly measured by the capacity for individuals to carry out ADL and IADL [7, 9] . When there is greater dependency on others for ADL and IADL, the disability is considered more severe [10] . Disability leads to increased illness, which can produce further disability and dependence on others [11, 12] .
Healthy aging correlates with good performance of the ADL and IADL [6] . Therefore, it is speculated that improving ADL and IADL may assist in preventing disability in this population [13] . In addition, nurses can help prevent or remedy this disability for ADL and IADL.
Age likewise is associated with the major probability of having a disability; this can have repercussions in health and social systems [14] , because ADL and IADL can increase the necessity of personal assistance [7] .
Studies from the United States [15] and Sweden [16] have analyzed the temporal trends of functional dependence. These studies showed that disability remained steady in time with a gradual tendency for performance to decline. Previous studies in Spain showed that increased disability was associated with being female, being older, having lower educational levels and being obese [17] [18] [19] . However, there are no updated studies that analyze the temporal trends of functional dependence in non-institutionalized older people in Spain.
The aim of this study was to estimate the prevalence of disabilities for ADL and IADL in people over 65 years old in Spain, the associated factors for disability, and the temporal trends for functional dependence from 2009 to 2017.
Materials and methods

Design and participants
We conducted a cross-sectional analysis using publicly available sample survey data. Information sources were microdata from the European Health Survey in Spain (EHSS) 2009 [20] and 2014 [21] and the National Health Survey in Spain (NHSS) 2011/12 [22] and 2017 [23] . These surveys were performed by the National Health Institute (NHI) of Spain and the Ministry of Health, Social Services and Equality (MHSSE) of Spain. EHSS and NHSS were completed by a non-institutionalized Spanish population through personalized interviews. According to Spanish legislation, because we used public anonymized secondary data, approval by an ethics committee was not necessary.
EHSS and NHSS utilized a probabilistic multi-stage sampling method with stratification of the first-and second-stage units. The units of the first-stage were the census section, the units of the second-stage were the main family dwellings, and the units of the third-stage were individuals who were present in the household; those individuals were selected by random sampling and quotas based on sex and age. Each participant was assigned a weighted coefficient to ensure the representativeness of the sample.
Microdata were anonymized and are available on the NHI of Spain website [20] [21] [22] [23] . Microdata contained the records of Spanish participants over 15 years old. This study looked at individuals 65 years old and older. The total number of records was 25 
Variables
We utilized the following sociodemographic variables (contained in each record): age, gender, nationality, cohabitation with a partner, marital status, educational level, pension contribution, self-perceived health status in the prior 12 months, chronic diseases, restriction of habitual activity during the past 2 weeks, bedridden status during the past 2 weeks, use of glasses or hearing aids, difficulty seeing or hearing, difficulty walking 500 meters or up 12 stairs, pain during the past 4 weeks, social class and body mass index (BMI).
The main variable in this study was disability, which included ADL and IADL. ADL independence was assessed using five items based on the Katz Scale [24] (feeding oneself, sitting down and getting up from a bed and chair by oneself, dressing and undressing, using a toilet and bathing). The Katz Scale has good validity and reliability greater than 0.90. Participants were considered to have an ADL disability if they answered "I am unable to do it by myself" or "I have a lot of difficulty" for one or more items. IADL independence was assessed using seven items based on the Lawton and Brody Scale [25] (preparing own meals, using the telephone, going shopping, taking medications, performing light housework, performing severe housework and managing money). The Lawton and Brody Scale has validity of 0.85 and reliability between 0.87 and 0.91. Participants were considered to have an IADL disability if they answered "I cannot do it at all" or "I have a lot of difficulty" for one or more items. These classifications for disability have been used in previous studies [1, 9, 16, 19] .
Statistical analysis
Descriptive measures for all variables of interest were used, utilizing count (n), percentage (%), mean (m) and standard deviation (SD). The chi-square test (χ 2 ) was used to compare categorical variables between groups. Logistic regression analyses were used to estimate the association of the independent variables with ADL disability and IADL disability. The Wald test was used, and the variables for which p�0.15 were eliminated one by one from the model. The results are presented as odds ratios (ORs) and their respective 95% confidence intervals (95% CI). Statistical significance was established at p<0.05 (2-tailed p values).
Data were analyzed using IBM SPSS Statistic v.24.0 (IBM Corp., Armonk, NY, USA) licensed by the University of Castilla La-Mancha.
Results
The total sample was 25,465 individuals over 65 years old, with a mean age of 75.85 years (SD±7.44). Of them, 60.6% were women and 39.4% were men. Although the total sample lived in Spain, only 98.7% had Spanish nationality. Individuals were most frequently married (49.6%), had a primary or secondary educational level (46.6%), had a pension contribution (95.8%), had a good self-perceived health status (37%), had a chronic disease (84.7%), did not have difficulty walking 500 meters (69.2%), did not have difficulty going up or down 12 stairs (59.9%), had pain in the past 4 weeks (61.1%), belonged to the V social class (skilled workers in the primary sector and other semi-skilled workers) (35.6%) and were overweight (39.1%). The majority (85.9%) of older people used glasses or contact lenses, although the majority had no difficulty seeing (78.9%). Only 8.5% were using hearing aids, but 26.7% had difficulty hearing. Demographic characteristics are shown in Table 1 .
A minority (11.1%) had an ADL disability, with a mean number of 2.69 (SD±1.54). ADL with the most disabilities were bathing (9.9%) and dressing/undressing (6.6%). More subjects had an IADL disability (31.9%), with a mean number of 2.88 (SD±2.13), as compared to subjects who had an ADL disability. The largest categories of IADL disabilities were performing severe housework (34%), performing light housework (16.6%) and going shopping (14.6%). Table 2 shows the disabilities for each item of the ADL and IADL.
Figs 1 and 2 show temporal trends for ADL and IADL disabilities in elderly individuals. ADL disability decreased from 13.2% in 2009 to 11.3% in 2017 (p<0.001). IADL disability decreased from 39% in 2009 to 35.1% in 2017 (p<0.001). ADL and IADL disabilities were analyzed by sex and year (Fig 3) . Women had greater numbers of ADL and IADL disabilities than that of men in all years of the study (p < 0.001).
The � 85 years old age group demonstrated more ADL and IADL disabilities than that of the other age groups (65-74 years old and 75-84 years old) (Figs 1 and 2 ). ADL disability decreased from 2009 to 2017 in all age groups (p<0.001). IADL disability also decreased from 2009 to 2017 in all age groups (p<0.001). ADL and IADL disabilities decreased from 2009 to 2011/12, but they later increased slightly until 2017.
The logistic regression analysis (Table 3) showed that ADL disability was independently associated with women (OR 1.39, 95% CI 1.21-1.6, p<0.001), age older than 85 years (OR 15.76, 95% CI 13.08-18.99, p<0.001), lower educational status (OR 2.7, 95% CI 1.91-3.8, p<0.001), having habitual activity restrictions (OR 3.22, 95% CI 2.77-3.74, p<0.001), being bedridden during the past 2 weeks (OR 3.04, 95% CI 2.52-3.65, p<0.001) and having pain in the past 4 weeks (OR 1.88, 95% CI 1.58-2.24, p<0.001).
The logistic regression analysis ( 
Discussion
Disability can be either a result of physiopathology and/or biological alterations in older individuals. It is an important health issue as society ages. From a general point of view, incapacity for performing the activities of daily living in older people decreases their quality of life, increases sanitary costs and contributes to premature death [26] [27] [28] [29] . Recent studies show that requiring major dependence on others for ADL is a risk factor for elder abuse [30] . These factors contribute to increasing frailty and vulnerability in older individuals. Our study showed that there was a large decrease in ADL and IADL disabilities in 2011/12 that later rebounded. This might be due to the impact of the economic crisis. This could also be possibly due to the fact that more older persons lived in institutions for the 2011/12 year, but our study population only included non-institutionalized individuals. Nevertheless, older people who live in institutions have more disability as compared to those who are non-institutionalized [31, 32] . However, a slight decrease in disability trends from 2009 to 2017 was revealed, which were similar to studies performed in other countries (e.g., China [33] or Sweden [16] ). The prevalence of IADL disabilities was higher than that of ADL disabilities, which is in agreement with previous literature [6, 7, 34 ]. It appears that despite life expectancy increasing, disability trends are slightly decreasing. This may be due to advances in medicine in recent decades and improved socioeconomic status, including a higher educational level and increased household income [26] . This decrease predicts an increase in the quality of life for older individuals. In our study, in 2017, the ADL disability was 11.3%, while the IADL disability was 35.1%. This prevalence is important because disability status is an indicator in the prediction of adverse results and mortality risk [29] . These data are similar to findings in recent studies conducted in countries such as China [33] , England [35] and the United States [36] . However, there are studies of locations with higher prevalence, such as a study conducted in Brazil [34] , or with lower prevalence, such as a study conducted in the United States [6] . These discrepancies can be due to socioeconomic and cultural differences or the methodology used [8] . The prevalence rate that we have obtained is lower than previous studies conducted in Spain with non-institutionalized older people [17] [18] [19] . This difference may be because health policies in Spain are showing increasing effectiveness, and disability is therefore decreasing. However, our study shows a recent prevalence of disability with a representative population of non-institutionalized older people.
In our study, disability is associated, as in other studies, with female gender [1, 8, 9, 14, 16, 33] , age older than 85 years [1, 8, 14, 33] , not having higher educational status [4, 14, 37] , habitual activity restrictions [20] , being bedridden and experiencing pain [38, 39] . Women are affected in greater numbers, because women not only have higher life expectancies but also have more health problems [17] . Previous studies associated age with disability, because comorbidities, health problems and disabilities increase with age [8, 14] . A lower educational status is predicted to be associated with disability, because people may have problems managing money or performing other more complex cognitive functions [4, 14, 37] . Pain and restriction of activity can precede IADL and ADL disabilities [19, 39] . However, our study is the first that associates disability status with being bedridden in the past 2 weeks. It is possible that these persons had been ill and thus could not do their activities of daily living each day. In other studies, disability is associated with rural living [28, 31] , depression [37] and obesity [7, 35] . It appears that the profile of the disabled older person is similar in all contexts, despite the social and demographic differences in the different countries.
Relevance to clinical practice
In Spain and Mediterranean countries, in general, older people are not institutionalized. The help that older people with disabilities need is provided in many cases by informal caregivers. It is possible for older people to improve their ability to perform ADL and/or to reduce their limitations [40] . Some interventions such as physical exercise, use of aids or devices, personal assistance and home adaptations can help to reduce disability in these individuals. Additionally, informal caregivers can postpone moving older people to institutionalized care settings, according to some studies [1] . Therefore, it is especially important to support informal caregivers, and policymakers should create programs that provide them with resources for help and assistance. For this support, the role of nurses who work in primary care is very important, because they should provide access to these older individuals, work for reducing ADL and IADL disabilities, develop appropriate interventions for maintaining their independence and encourage them to exercise regularly, as exercise is very important to maintain their functional abilities [41, 42] .
Early detection of disability can be beneficial for individuals who need more attention [29] ; this requires functional assessments to be performed by physicians, physiotherapists and nurses in a primary care setting. Health professionals should implement geriatric evaluations regularly to identify their health care needs, with a goal to improve the overall health status of the elderly [5, 43] .
Limitations
The present study has some limitations. First, the data are self-reported. Although this could be a possible bias, studies have shown that self-reported disability is congruent with disabilities diagnosed by medical services [29] . Second, we were not able to determine the causality among the related variables and disability, as the data came from a cross-sectional survey. Third, NHSS and EHSS did not collect variables that may influence disability, such as morbidity, psychological and cognitive aspects and current diseases. It is necessary to conduct additional studies to analyze temporal trends and determine the complexity level of disabilities in older individuals.
The main strength of our study is that the data came from a representative, valid and reliable Spanish survey. Therefore, it is beneficial in offering representative data about disabilities in older individuals in Spain, which may be useful for health professionals in developing preventive programs and interventions.
Conclusions
In conclusion, this study provides valid data about disability in Spanish non-institutionalized older people. The prevalence of ADL and IADL disabilities is considerable, and almost onethird of people over 65 years old have some form of IADL disability, with IADL disabilities having a higher prevalence than ADL disabilities. ADL and IADL disabilities are associated with female gender, being older, having lower educational status, having activity restrictions, being bedridden and experiencing pain. Although the disability prevalence decreased slowly from 2009 to 2017, disability remains a health problem that is associated with negative outcomes and poorer quality of life among older people.
Therefore, it is necessary to improve prevention strategies and to establish effective interventions for reducing or reversing disability status in older people.
